Considerable important research in upper atmosphere geophysics is carded out through the use of arrays of ground-based magnetometers. In order to better delineate the ionospheric and magnetospheric currents and waves as measured by these arrays, it is important to understand the conductivity of the earth's structure under the individual stations. Geomagnetic depth sounding studies are used to deduce the earth's conductivity profiles. In most studies, 'induction arrows,' or 'induction vectors,' are plotted on maps for graphical representations of lateral inhomogeneities in underground conductivity structures. Different methodologies and different arrow conventions have been used by a number of authors for deriving these vectors, often without relating their techniques to other work in the field. We review herein the various methodologies (except transfer functions) and present a unifying picture to the representations that should prove useful to researchers in both space physics and solid earth physics.
help to visualize graphically on a map the orientation and qualitative intensity of an underground conductivity anomaly. A number of different techniques have been proposed in the past for deriving induction vectors. The first two of these were introduced almost simultaneously by Parkinson [1962a] and by Wiese [1962] . Subsequently, other vectors and techniques have been introduced by other authors. We discuss herein sev- This unification should make such techniques of even greater utility for GDS studies and for space physics researchers than they have been heretofore. Skey [1928] suggested that theft acqufted magnetic data in the D-Z plane were linearly polarized, although in different directions depending upon the measurement site. (In terms of present-day understanding, these authors were actually studying, at each site, the intersection of the D-Z plane with the Parkinson plane.) Bossolasco [1936] appears to have been the first to point out specifically the plane polarization nature of the magnetic field orientation. He studied three magnetic bay events recorded in Mogadiscio, Somalia, and concluded that the perturbation field appeared to be plane polarized and that the polarization plane was independent of the intensity of the perturbation. However, he also stated that the polarization plane appeared to change with time; this was undoubtedly a result of the fact that he was using, in effect, a visual filter technique. RiMtake and Yokoyama [1953] appear to have been the first to explicitly state mathematically the relationship between the vertical component of the field and the horizontal components:
In general, various techniques are used for decomposing the measured magnetic field B(t) into its various frequency com
where we call r and y the Rikitake-Yokoyama constants and (2) the Rikitake-Yokoyama relationship. This formulation of the relationship is the fundamental one for use in all subsequent geometrical definitions. Note that H, D, and Z in (2) in general designate some prefiltered field, in order to select a specific frequency band for study.
THE PARKINSON VECTOR
The work of Parkinson [1959 Parkinson [ , 1962a Parkinson [ , b, 1964 Different methods can be used for representing the spherical distribution. Parkinson [1959 Parkinson [ , 1962a Parkinson [ , b, 1964 used an orthographic projection. That is, the unit sphere is observed from infinity. Parkinson separately plotted the upper and lower portions of the spherical surface projected onto the plane: the upper half of the unit sphere is seen from infinity from above, and the lower half is seen from infinity from below. This procedure results in a 'Parkinson plot' [Parkinson, 1959 [Parkinson, , 1962a [Parkinson, , b, 1964 [1968] suggested using a gnomonic projection (that is, a projection whereby the spherical surface is projected from its center onto a flat plane tangent to the sphere at a point on the equator).
Independent of whichever projection is used, it is found that the points on the unit sphere are not distributed uniformly: in general, the points tend to be distributed along a plane. Parkinson •, frequency. oa standard deviation (in deriving the Wilhjelm plot).
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